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The anti-My-10 mouse monoclonal antibody was 
niaed the immature human myeloid ceil 

line KG-la and was selected for no n reactivity with 
mature human granulocytes. Anti-My-10 Iminuno 
precipitated a KG-la cell surface protein with an 
apparent Ur of approximately 115 kD. We describe 
the MwrMfig of this antibody to human hematopoi- 
etic cell types and show that My- 10 is expressed 
specifically on immature normal human marrow 
r+u* including hematopoietic progenitor ceils* My- 
10 is also expressed by leukemic marrow cells from 
a subpopulation of patients* Thus* this antibody 
allows the identification and purification of hema- 
topoietic progenitor cells from normal human mar- 
row and the suhclaairiflcation of leukemia. 


Monoclonal antibodies specific for immature as well as 
mature human lymphocyte cell-surface antigens have 
been described by several groups (1-4). We and others 
have developed monoclonal antibodies against mature 
human granulocytic and monocytic cells (1* 5-15). Sim- 
ilarly. selective probes to cell-surface antigens of early 
marrow cells are potentially useful for the identification 
and subsequent isolation of Immature myeloid precursor 
cells or regulatory ceils. Specific mnnnr tonal anti b odies 
might also identify r ec ept ors involved In interactions 
between hematopoietic progenitor cells and humoral or 
cellular regulatory elements. In addition, such antibodies 
*hould prove useful in the suhrlasslflcation and addi- 
tional study of leukemia. 

Unfortunately, direct strategies to develop the requisite 
antibodies are formidable, because clonal progenitor cells 
constitute less than 1% of normal marrow cells and are 
spectftcally identifiable only by colony-forming assays 
te-ff.. Reference 16). Mouse monoclonal antibodies raised 
against the K-562 cell line, however, have been shown to 
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react with myeloid progenitor cells ( 1 7). In this study, we 
used the KG-la human leukemic cell line as an immu- 
nogen in an attempt to produce antibodies against human 
blast cell-surface antigens. The KG-1 myeioblaatic leu- 
kemic cell line woo derived from a patient with noniym- 
phocytic leukemia (16). and the KG-la cell line arose 
from it as a spontaneous tissue culture variant (19). KG- 
la cells are pheaocyplcaily less differentiated than KG-1 
cells and have the morphologic and cytochemleal features 
of primitive hematopoietic blast ceils (19). From a mouse 
immunlard with KG-la cells we developed a monoclonal 
antibody that reacted selectively with a small subpopu- 
lation of primitive human myeloid cells. 

MATEJUALS AND MXTH009 

* Animals. Four- to 12*wb-old BALB/eJ female alee were obtained 
from The ifaffhaon Laberstonce (Bar Harbor. M£) and were utilised 
for the development sad production of monoclonal antibodies. 

Cell lines. Cell Unco were obtained and cultured aadraenbed (201. 
la addition. the recently described HEL human crythroieukCBiia cell 
Una (21) wsa generously p rovided by Or. T. Pspsysnaopoulou (Seat- 
tle. WA) and wsa cultivated etodlarty. 

Fresh human ceils. Hcpanntted (20 U/ml) p eri ph eral Wood was 
obtained from normal laboratory volunteers, and cell type* were 
separated by several techniques. Platelets, red blood cells, and pe- 
npheral blood sranoaudear cells (PBMC) wer e se psisted as draenb od 
[S. 20) over Hlat opa qu e-IOTT ( S ig m a Chemica l Co.. SC I rails, MOV 
Inaamurh aa Todd «t aC (14) hod pointed out that monocytes may 
adsorb plate** fragmenu during conventional PBMC preparation, 
aa above, defthnaatad (rather than hcpaiuilsed) blood samples were 
used when monocytes were to be evaluated. Ly mp hocy te s or mono- 
cytae in a ffitsed population cf PBMC could be separately analysed 
forfluor eantnnr by flrate el e ritn ga "lymphocyte region* cr "monocyte 
region* on the bama of forward and right angle light scatter (22) by 
using flow cytometry (Spectrum ID cytofluorqpaph; Ortho Dtagaoa- 
tica. Raritan. MJV la ether emrtiea the monocytes/ m a croph ag es ta 
PBMC preparations <1 million ceila/ml complete growth medium) 
wore labeled by incubation (3TC. 9% CO*. 45 sda) with lates ouoo* 
spheres (100 mtlhon/oM (Dow Diagnostics, Indlsnspoha, INV After 


cally (S3 heorts/rell) 

To obtain enriche d T and B l y m pho c yte popu lations . PBMC (5 

omna 

plastic petit duhea (Falcon. Oxnard. CA.V Tbs nonadberem PBMC 
were then washed ^and flactioru|i ^ ssharp^ttoqh* 

redcSS^^tnSSw^^S^Si^Sr^ antibody binding to 
leukocytes: if targe numbers (>29%) of rad cede wo p io e niL they 
were lysed eemotSealiy (24V 

Marrow waa asperated from poetertor mac creeta into •■medium 
(N. A. Walksmtife. MD) rontuning pnaen r mti r e -fie e 

heparin (100 U/ml Panheprtn ft: Abbott. Chicago. CLV txoem cells 
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obtained from donor marrow htmaad for allogeneic marrow trmns- 
plantation or marrow eeiia from normal volunteer* were utilized. 
Diluted marrow eaapM* were centrifuged over Histop*que-IOT7. 
The interface wer e wa ned, a ua p en d ed in complete growth 
medium, and tncubaifld (37"C» 5% CO») la petrt dishes for at kaat 90 
min to r e mo ve pusuc-adhcreat ceils. The low denaity. piaadc-non- 
adherent marrow ceils were washed at least on ce again before use* 
Leukemic were obtained from patient diagnostic marrow 

umpire. aa described (5V 

Monoclonal anftbodiei. Antibody seeming hybndamaa were pro* 
duced by fusion of mouse plasmacytoma ceils with splenocytea by 
using the techniques of Kohler and MUstein (251 aa modified (26V A 
BAL8/CJ female mouse was hyperunmunixed by i.p* infections (four 
infections over a 4-mo period) of approximately 10 m ill i o n washed. 
Viable KG- 1 a ceils in saline the fourth of these infections was 5 
day* before fusion. Three and 4 days before fusion, the mouse was 
boosted l.v. with KG- Is ceils. Then, the m o use sp l ee n ceils were 
fused with non-Jg-produciag SP-2/0-AG14 (SM) mou s e plasmsey- 
toms cells and were cultured in HAT* medium (26V Hybrtdomaswere 
assayed, and the antl-My- 1 0-prorturtng done was e el e ct e d for btnd- 
mg to KG- la ceils but not to human peripheral blood granulocytes 
(see Results). Ail hybrtdo m a antibodies urthrert were derived from 
ceils subcloned st least twice. Heat spent hytndoma culture super* 
natant was used as the source of antibody under conditions (deter- 
mined m preliminary experiments) sufficient to saturate binding 
siiee on KG- la cells. The taocypea of all hyhndoma- and plasmacy- 
coma «de n ved anuboette* used were determined aa deacr i bed (27V 

The anubodies 12 (1 : anu-HLA-DRV cALLa (3: anu-common acme 
lymphoblastic leukemia antigen). Mo2 (14: monocyte specif lev Til 
(28. 29: anu-*heep red blood cell receptor of T ceUsv and B1 (1: sim- 
ps n B cell) were gene rously provide d by Dr. L. Nadkr (Sidney Firber 
Cancer Center. Boston. MAI and Dr. K. Kortwnght (Coulter Dlagnow 
ucs. Hialeah. FLV The anu-Leu-l mono cl o n al antibody (30) was 
generously provided by Dr. R. Levy (Stanford. Palo Alto. CAV The 
MOPC 21 lgGl* mouse myeloma protein, produced by the P3 * 
63 -ACS cell line (American Type Tissue CoUec tt o n . Rockville. M D) 
and having no known specificity, was utilised as a negative control 
antibody (culture supernatant). The 24/43/6 monoclonal antibody, 
which binds to lymphocytes from all donor* tested (20V was ured as 


resuspended to the initial volume in WB. To this complex, an to i ^ 
*U of ceil extract was added, followed by incubation at 
18 hr. The SA-lgG-mooocioaaJ antibody complex wu then ^*1m 
three Uiaca in WB and resuspended in 50 «l of WB plus asTif!? 
LaeaaJi (33) sample buffer (0.0623 M Trta-HCX ®H6 .$S^SiSL 2 
12.5% glycerol, 1.25* 2-mercapcnethanol. 5* SOS, 

EDTAV boded for 2 mm. centrifuged (15: 600XG.5 mtav a ad uU 
•upematam was barveaced for analysis by $OS-pa4rocryiamideS 
electrophoresis. •** 


SOS po iyaayiamidM pel etectrophorwis. The aamplca wme an- 
alysed on 10% SDS*polyacryiaimdf gels under reducing cMltkms 
according to the method of Uemmll (33V After eketrophorexta. the 

eel was turned with Coomaaaia Brilliant Blue, deautned. dnro onto 

filter paper, and exp os ed to x-ray AJt film (Kodak. Rochreur. ter) at 


immune adherence and immune rosettes. The "panning* im- 
mune adherence technique of Engleman cr a L (30) was m*« rrr l as 
described (20V B re en b e d p ro c ed u re* (34. 35) were used fv direct 
and indirect immune roaccong. 

Cetonyjonntng «>wyi. Day 14 colonim (36-36) 

were a e e ey wd in quadrupdome in medium containing 0.96% meth- 
yleeduioee. 5% plaoema-oonditloned medium (16. 39V and I U/a&i 
erythropoiecin (Connaught. Toronto. Canada), The colony number 

was a linear function of total eeda platad. It should be noted that u 
meet expertmenta the ceils were plated at arrerml dilutions to obtain 

c ou nt abl e plates (20 to 200 eidnniaa), This was particularly imam* 
tarn with MylO-paattm ceil (racoon*. which ware ennehad to 
cotany-f arming cells. 

Colonies were counted in situ by using a rHaaamng minim ia* 
(SO to aox) or inverted phase m i cros c o p e (200xv and groaa cokor 
and cellular morphology was reooroed. Repreaemattve atonies «vt 
plucked by uatng a Psateur pipene. Stained cytoctatnf t*e prepare- 
tioos were analysed for confirmation of cell typos) within the com- 
mas. 

Orff stamina. Sme are d or cytocentrtfuged ptpnmmd wtrib 

WiffSeawa tain or with a douhMwMtrase prt5htt^naa2t 
and n ap hth o l AS-D chloraaettate esureeos) cytocfaenhoU etaia and 
Mayer's Hematoxyttn count rrwrn for differential or wttk 


a positive control. 

Indirect immunofluorescence assay, indirect immunofluores- 
cence assay* to measure the binding of m o n o cl o n al andbodie* to 
ceils were performed aa descri b e d (5. 20V Binding was analysed 
either by standard phase and fhaoreacenee nacreaoopy and/or by 
flow microfluorometry. 

Rod&abeiing of ceils. KO-ta edit were r sdM I abekd vectonaUy 
with ‘"Modide by usuig the method of Hubbard and Cohn (31). 
Briefly. 20 million cells in upnwnnd growth were washed (ox 
umes in 10 mM HEFES-0.15 M Nad buffer. pH 7.4 (buffer AV The 
ceil sediment was resu sp e n de d in 1 m! of buffer A rem ai n i ng 0.09 
M glucose. 40*1 of (100 lU/mi) Isn o p e rnsyi e re ( Ca l hmrhrm Be hring. 
San Diego. CAV and 2.5 «1 of freshly pi s pare d (1 mg/mflfhicoae 
oxidase (MiUipor* Carp.. Freehold. NJV 0,5 to 1 wQ of ‘“T-kdlde 
(New England Nuclear Carp.. Breton. MA) was added and the cell 
suspension was incubated at 22*C for 20 mtn with gentle ag it a ti o n 
Then. 10 ml of buffer A containing 6 mMJQand 0.1% glucose were 
added ta stop the reaction. After fat* washes whh buffer A tbtedl 
sediment was rrwpmdm fa 600 el of dM nipnrei budTer (10 mM 
Trts-HCl. pH 7.5. remaining i% (v/v) Nomdot MO. (N MOV 200 w 
mi Trseyfoi. 10 mM COTA, and 50 ag/mi Leupepoa (Sqpna)l for 20 
mm on ice with per iodi c vertexmg. The eefl extract was than centri- 
fuged (10 mm.15.60 0 X q 4«CV and th« supernatant wee used for 

lm /mrnun^SSptmmon isttfi m e n e chmn l antibodies. I mtnunopr w 
ctpuation was performed essentially as desotbsd by Ismpno (32V 
For each mon o cl o na l antibody to be tasted. 500 *1 of 10% fixed, 
whole, protein A -bearing Cowan semn S taph ylococci (BA: CalU- 
ochem-Behnng) were washed three ttmm by centrifugation (15.600 
x G. 5 mm; 4*0 in Lampeea wash buffer (WB) (0.1 M phosphate- 
buffered saline. pH 6.6. remaining 0.1% bovine rerun stoma. 
0.02% NaN3. 0.5% NP-40. 0.1% SCSI The 6A eedlaest was then 
resuasended to the initial volume with goat antl-mouee M3 scrom 
(Kierkegaard and Perry. Galthcrehurg* MPfand was mcuhated 12 to 
18 hr at 4*C, The &A-lgG complex was washed seven times in w» 
and resuspended with mon o cl o n a l antibody ( hy tndo ma cuter* eu- 
pematamito 10% (v/v». After 40 wm incu batio n (22*0. the 6A-«|0- 
monocionai antibody comp l ex was washed three times in WB and 

* Abbreviations umd In Uise paper? Mr. m oM niMf radius; 6A. Sttpby* 
tococcol protwn A: FACS, fl aw ucinci ac nvre sd cell sorter. BA, cosy— - 
iinfccd immunoassay. HAT. hy pn re n t hin e wsiin o pietis Hhymidiae: CTC- 
CM. coionyCervmng «ll-grwmlocyte/o>onocyi«: kD. kltort ol t s n; BPU-E. 

bum-forming umt-eryihfwd: P6MC. pcnphevml Mood monoour. Per cere. 



Development of the antl-My* 10 monoclonal antibody. 
Monoclonal antibody anti-My-10 mg produced by hy 
brtdlttngSP-2 plasmacytoma ceils with splenocytea from 
a BALB/cJ mouse that had been repeatedly 
with viable KG- la cells. By 2 ark, maereaeople colonies 
were observed in all 4B cultural: the culture supernatants 
were test e d in indirect immunofluorescence assays on 
KG- la cells a a well aa on granulocytes from several nor- 
mal donors. Four of these initial culture supernatants 
were strongly reactive (at least five tunes background) 
with KG- 1 a ceils but did n ot react with granulocyte* from 
any donor tested. The hybrtdoma culture producing the 
anti-My-10 monoclonal antibody was cloned twice la soft 
agarose (27). Antl-My- 10 eras shown to be an IgGlc an- 
tibody by etuyree-llnkcd immuno s or bent a ss ay (EXA) (27) 
by using laot y p e- sp ecific antibodies (Zymed Laboratories. 
Burlingame. CAV 

ImmunoprectpUatton of a radiolabeled KG- la and* 
gen by antt-My-10. Vectorial labeling of the plasma 
membrane of intact cells with tJ *t4od*de. followed by 
immunoprecipltaUon with SA*bound m o n o clon al anti- 
body. SOS-PAGE analysis, and vinaimtlon of antigen 
by autoradiography, was utiliied to identify the KG- la 
membrane protein detected by antl-My-10 (Fig. IV Under 
reducing aa well aa nooreducdxig conditions. My- 10 anti- 
gen had a molecular radius (Mr) of appreadmateiy 11$ 
kUodalfnyta (kD). Indicating the absence of disulf de- 
linked oligomers. 

Expression of My* 10 antigen on myeloid celt lines 
and normal human blood and marrow cells. Figure 2 
shows fluorescence-activated cell sorter (FACS If) hlsur 
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Figurm i. Autor^tagnpA ctf radloUbekad aelte and lmmunopraop- 
tatad My 10 (Mr i 13.000V. The henatmtai Unas on tnrtlrufr m.w. 
aaodanM that f rran top to bottom are: nryoan. 200 kO: phoapborytaat to. 
9X3 k Di pyruvate kuiaae. 00 kJ> and i r o n . 43 kD. 

grams of a panel of myeloid cell lines after reaction with 
the antl-My-10 and control monoclonal antibodies (Indi- 
rect immunofluorescence assay). Large quantities of cell 
surface My- 10 antigen were detected on KG* la cells. The 


anti-My-10 labeled KG- la ceil population was approxi- 
mately as intensely fluorescent as the (positive control) 
28/43/6-labeied sample. In contrast, when the other cell 
lines were labeled with anti -My- 1 0. the fluorescence his- 
tograms were not greatly different from the negative 
control (MOPC 21) profile. (Daudl and K-562 ceils were 
not detectably labeled with the positive control 28/43/6 
antibody. This is consistent with the thesis that this 
antibody detects a framework epitope of the HLA-AJ5 
molecule, bec a u s e HLA-A.8 Is not expressed on Daudl or 
K-562 cells (20)). In this experiment. Daudl ceils appeared 
nightly positive for My- 10. In other experiments, how- 
ever. all of these cell lines (except KG- Is) were clearly 
negative for antl-My-10 binding. The same conclusions 
were reached when whole viable cells were tested by ElA. 
and when purified antl-My-10 was used rather than tis- 
sue culture supernatant. 

Figure 3 shows FACS n fluorescence data of isolated 
peripheral blood granulocytes, plastic-adherent mono- 
cytes (86% monocytes by Wrtght-Giemsa stain), and non- 
adherent ’lymphocytes" (66% lymphocytes by Wright* 



/ 
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Figure 3. My 10 antig« tacpnmxm 
on normal human Wood «iM and KG- 1 
ceiU: fl uo res cenc e Wsugraaa. AG- 1 eel la 
and purified population* <rf normal donor 
blood cells wet* tewed for anugea expro- 
uon toy indirect immunofl u oresc en c e . On 
the basis of UgM teener properties, dead 
and red ceils were excluded from fluores- 
cence analysis. Ugnt scatter winnows 
were also chosen w mammae miray of 
the analysed populations te.g.. contasu* 
naunf lymphocytes tn the m onocyte prep* 
arauon were ncturtod from fluorescence 
analysis) |22. 43V FACS Q fluorssccnce 
histograms are shown with FACS D set- 
tings and aymbom as in Figure i . accept 
that lymphocytes and granulocytes were 
analysed at a PMT voltage ■ POO. and the 
24/43/6 antibody was not tested on lym- 
phocytes or granulocytes in these experi- 
ments. 



Giemsa stain) a/ ter reaction with anti-My-10. No specific expression of My- 10 antigen by indirect tmmunefluores- 
Huorescence was detected on peripheral blood ceils in a cence by using visual microscopic detection. A small but 
system in which (as evidenced by the experiments (Fig. definite <1.3% mean) subpopulaUon of marrow cwiia ns 
4) with anti-My*10and marrow ceils, as well as in other fluorescent over MOPC 21 background in eight expert- 
unpublished experiments) an My- 10-positlve subpopuia- menta. Figure 4 illustrates that a small subpopulaUon of 
Uon consisting of as few as approximately 1 to 2% of the My-10-poaiUve marrow leukocytes waa also identified by 
cells would have been detected. Posiuve My- 10 ex pr es - flow cytometry. KG* la cells, tested in the same expert- 
sion of KG-1 cells is shown for comparison. In additional menu an shown for comparison. In both the KG* la ceils 
( immunofluorescence and ElA) assays. anti-My-10 did and the My-10-poaitive marrow cells, there Is cellular 
not label peripheral blood granulocytes, mononuclear heterogeneity with regard to My- 10 antigen cell-surface 
cells (including E rosette-positive and E rosette-negative density, from near background to off-scale at these in* 
ceils and latex bead-labeled phagocytic cells, analyzed strument se t tings. Mean fluorescence intensity of the 
individually), red cells, or platelets from any of nine antl-My- 1 0-treatedmarrow cells waa 1 .2. compared with 
normal human blood donors. Thus. My- 10 waa not ex- 0.8 with MOPC 21 and 15.6 with 28/43/6; 2.1% of anti- 
pressed on a detectable subpopulaUon of any peripheral My-10-treated marrow ceils were more fluorescent than 
blood ceil type. In addition, phytohemaggiutinln-stimu- the 99.9 percentile ceil treated with MOPC 21. 
lated PBMC were not detectably labeled with anti-My-10 FACS 11 sorting of My- 10-treated marrow ceiis- Under 
(data not shown). aseptic conditions, normal low density, nonadherent 

Low-density. piastic-nonadherenL marrow cells from marrow cells were incubated with centrifuged anti-My- 
normal human donors were analyzed for cell surface 1 0. were washed, and were then reacted with centrifuged. 
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fluorescein-conjugated, and -mouse igG (as above for an- 
alytical indirect After washing, 

the ceils were analysed and sorted on the basis of fluo- 
rescence intensity (FACS II). Dot plots of the marrow cells 
after reaction with the MOPC 21 control IgG (Fig. 5A) are 
compared wtth My-10-treated marrow cells (Fig. S8\. Fig- 
ure 5D shows comparative flu or es cence histograms. *My- 
10 -bnght - ceils were defined as >50 channels fluores- 
cence intensity (1.93% of total My-KMreated cells: in 
contrast. 0.05% of the MOPC 21 -treated cells were brigh- 
ter than 50 channel units}. The FACS 0 was adjusted to 
deflect antl-My- 1 0-treated cells wtth fluorescence inten- 
sity <30 channels into the “My- 10-dulT fraction (97. 1 4% 
of total cells). A “window* of ceils between 30 to 50 
channels fluorescence intensity (0.93% of total My- 10- 
treated cells) was discarded to minimize overlap, and la 
illustrated by the dark horizontal band in Figure 5C. The 
fluorescence profiles of the (reanalyzed) sorted ceils are 
shown in Figure 5D. The My- 1 0-brtght fraction consisted 
almost entirely (67%) of morphologically-defined blast 
cells (Fig. 6. Table fl. Cytochemlcal assays (Table 0) sug- 
gested that the FACS-scparated My-10-poaltlve blast cell 
fracuon contained both monoblasts (nonspecific esterase 
positive) and myeloblasts (NASD chloroacetate esterase 
positive), and probably cells of other lineages (the major- 
ity of cells were ‘primitive" in that they stained for none 
of the tested substances). 

The FAGS-separated cells were also plated in methyl- 
cellulose cultures, and colony-forming ceila-granulocyte/ 
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monocyte (CFC-GM) and burst-forming units-erythroid 
(BFU-E) were enumerated at day 14. The My-io-poauive 
fraction contained essentially all of the hematopoietic 
CFC. and arms approximately 50-fold enriched for these 
progenitor ceil types (Table ffl): 1 8% of the My- 1 0-poaiuve 
ceils formed colonies detectable in this culture system. 
Cell recovery was 41%: CFC recovery was slightly higher 
in this experiment, but this was not consistently ob- 
served in other ex p eri ments In which the p er c en t CFC 
recovery approxi m ated the percent r eco v ery of total cells. 
These FACS results (replicated in two additional experi- 
ments) are also in agreement with the results with the 
use of the panning methodology (20) and immune reset- 
ting (34. 35). except that compared with panning the 
FACS apparently yielded a population of My- 10-positlve 
cells that was more enriched in primitive and donagenic 
cells (data not shown). By FACS, the yield of Initial total 
cells and CFC was consistently approximately 50%. Al- 
though the purity was lower (30 to 80% blasts. 10- to 30- 
fold progenitor ceil enrichment) by panning, the yield 
was almost 80%. There was no consistent suggestion, by 
either methodology, of partition of a hematopoietic helper 
or suppressor cell population, because in the majority of 
experiments, the exp e cte d total number of progenitor 
cells was lecovered (all in the My- 10- positive cell frac- 
tion). 

Reactivity of antt-My-lQ with diagnostic specimens 
from patients wtth acute leukemia. Initial **«g*»— 
marrow specimens from John Hopkins Oncology- Center 
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TABLE I 


D1ff*rTnnalb4aodcx*intM*tjlrtl0-anti^'po*tumim-n* V aaiM 

marrow evils 



TABLE 1 



patients found to have leukemia with *60% marrow blast 
cells were tested with these antibodies by indir ect Im- 
munofluorescence. Sp ecim ens that contained *20% flu- 
orescent cells (over background! were counted as “posi- 
tive- for that antigen (41). The My- 10 antigen was ex- 


TABLE Q 

Catauv* tn mvthyteviiiitov cmauw Qj\*r FACS mxy m r^nt 



pressed on blast cells from approximately 30% of the 
acute specimens, both lymphocytic and non- 

lymphocytic but on none of the few chronic leukemia 
j ffv— * two apedmens of chronic 

m y el ogenous leukemia in “mydokT blast crisis or ocher 
specimens tested (Table IV). 


Human KG-la undifferentiated leukemia cells were 
used as an immunogen to raise monoclonal antibodies 
a gainst potential blast cell-surface antigens. Initial 
hybndoma supernatants were screened for binding to 
granulocytes as well as to KG-la cells to identify and 
exclude antibodies that recognised antigens (such as HLA 
or My-l (9. 20)) shared with mature granulocytes. By 
t*T*wg this strategy, we selected hybndomaa that were 
specific for the primitive KG-la cell line, and after deal- 
ing we investigated the binding spedftctttea of these txm- 

octonal antibodies. <X these antibodies. antl-My-iO ap- 
peared to have the most narrow crlliilar specificity in 
that It bound only to the KG-la and KG-1 cell lines of the 
nine human lr Mk-*r n * cell lines tested. We were able to 
tbow that the My- 10 antigen is a KG-la cell-surface 
protein of approxim ately 1 15 kD. the expression of My* 
10 on a variety of nonmyddd cell types (including the 
many malignant and minor normal lymphoid cell sub- 
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TABLE nr 


Crtlf wuh Antt ki^io 


Acute lymphocytic 
CALL* pamart (0/33) 

HLA*0R pamspn. cALU 
T ceil (Leu- i or Til 
Q>tpp*c L ymp hocytic 
Chrome My eto fcnou* i eaku 
MyctobUaue emu (0/1) 

Uotmud ehrouac phase (0/1) 
Myeousf 
Ljrrn 
Non-T 
BcbU 
Undtffi 


(3/3) 


( 0 / 3 ) 


38 % ( 18 / 65 ) 
33 % ( 10 / 31 ) 


0 %( 0 / 10 ) 
0 % ( 0 / 3 ) 


0%<0/l) 
0% (0/2) 


0%(0/l) 


P m ph qTU ^bUort f»«0% 



types) remain* to be determined. A subset of fresh scute 
leukemia (both lymphoid and nonlymphoid) blast cell 
seamens, however, ex pr essed this antigen. It will be 
interesting to correlate My- 10 antigen expression by pa- 
tients’ blast cells with the clinical features and outcomes 
of their leukemia (43-45): these ongoing s tu dies will 
require large numbers of patients. 

My- 10 was expressed on few. If any. normal peripheral 
I blood cells and few marrow leukocytes. The FACS was 
[ used to separate the rare My 10-posttive normal human 
bone marrow cells from the predominant My- 10-negative 
\ marrow cells. By this technique, approximately 1 to 2% 
of normal marrow ceils were routinely obtained in the 
My- 10- positive population. These cells were character- 
ized by morphologic and cytocheotical techniques, and 
for erythroid and myeloid hematopoietic progenitor ceils 
by (n uttro colony-forming assays. By morp h ologic anal- 
ysis. the My- 10 antigen la dearly a blast cell antigen* in 
that over 60% of the My-10-pomttve mar ro w cells were 
found to be blast ceils. The My-lO-posttive fraction in- 
cluded blast cells of heterogeneous mo r p h ology. Morpho- 
logically and cytochemtcaBy dcflnahlt my e loblas t s and 
monoblasts were My-10 p ositi v e* but My- 10 crpirsaWm 
decreased in maturing myeloid cells* because only rare 
pragranuiocytes* promonocytes, and more mature gran- 
ulocytic or m ono cytic edls were found In the My-10- 
pottuve cell fraction. Confirmatory result* were obtained 
fayusing immune resetting and immune a dh e r e nce f p a n - 
ntnC) to separate marrow cells by MylO expression , 

My- 10- positive os -negative FACS separated marrow 
cell populations were assessed for myeloid progenitor cell 
content. Over 95% of all CFC43II and BFU-E were in the 
My-10-poattive fraction and were enriched many-fold 
(from normal human marrow tn a single step). Thus, the 
My- io antigen is expressed on CFC of all myeloid lineages 
te*ed to date. In fact. 18% of FACS separated MylO 
mtlve cells formed day 14 colonies in a si nge sassy 
tyvtem. Because inmost experiments all Initial GFC could 
be accounted for (and were found tn the My-10-posttive 
fractions), no evidence was found (in this system) for the 


existence of a My-10-negauve helper or suppressor cell 
for hematopoiesis (46% 

Bec a u s e the human HLA-DR (la-like) antigen appears 
tn be expressed on some if not ail CFC (47-49), the 
hematopoietic progenitor ceil expression of My- 10 is sim- 
ilar to that of HLA-DR. However, monocytes and B cells 
are HLA-DR positive but My* 1 0 negative, (in addition, the 
My-10 antigen Is a 1 15 kD protein, whereas the HLA-DR 
glycoprotein is a 29/34 kD dimer.) Anti-HLA-DR mono- 
donala typically (50: unpublished results) detect greater 
than 10% of human marrow ceils, whereas anti -My- 10 
labels only about 2%. 

The TIO antigen reacts with terminal deoxynudeotldyl 
transferase-positive, bone marrow lymphoid ceils. (T cell 
precursors) and CFC-GM. as well as a compartment of 
immature thymic lymphocytes (51% The phenotypes of 
other myeloid progenitor cells, with respect to TIO. have 
not yet been published. Antibade* against the trmnafemn 
receptor (e.p.. T9) react with proliferating but not resting 
progenitor cells, as well as with later marrow cells with 
only very limited proliferative such as late 

erythroblastt(51% 

Griffin's anti-My-7 monoclonal antibody reacts with 
some but not all CFC-GM. but no BFU-E. Anti-My-7 also 
reads with more mature myeloid and blood cells (52% 
The AHN-7 monoclonal antibody also reacts with a subset 
of CFC-GM and with about 25% of marrow cells (41% 
Finally. Bodgers RFB-1 monoclonal antibody reacts with 
CFC-GM and marrow T (but not 8) lymphocytes. In addi- 
tion. It reacts weakly with mature blood T cells. Overall, 
about 30% of normal marrow cells express RFB-1 (53% 

Of these antibodies that Mod to human myeloid pro- 
genitor cells* anti-My-7 and RFB-1 react with nonprogen- 
itor cells of a single Uncage. RFB-1 reacts with progenitor 
cells (CFC-GM) that are outside of its mature cell-specific 
Uncage (T cell) spectrum. The TIO antibody may fit into 
this category too. tn that it reacts with early thymocytes 
as well as early myeloid cells. In contrast, the T9 antibody 
does not appear to have lineage specificity but reacts 
tndrarl with all proliferating, transferrin receptor-posi- 
tive ceils. Thus. It appears to be a stage-specific rather 
than a lineage-specific antigen. Baaed upon our results. 
My-10 appears also to be a stage-specific rather than 
Uncage sp ec if ic antigen. 

Aati-My-10 appears to label the hematopoietic progen- 
itor cell tubed more specifically than any previously 
described monoclonal antibody, in that It reacts with the 
smallest per cen t of more mature marrow cells. This an- 
tibody has potential utiUty in hematopoietic research, in 
that it allows the Isolation of a relatively pure population 
of Immature hematopoietic cells, inch sling progenitor 
cells for hematopoiesis. in a single step. MylO-poswve 
marrow edls may be an appropriate normal co nt rol cell 
population to compare with leukemic blast ceils sad to 
use tn studies on the mechanism of action of cells, fac- 
tors* and genes that regulate hematopoietic ceil prolifer- 
ation and differentiation. For example, the near 100% 
recovery of most tnottre CFC In the My-10-positive mar- 
row ceil suhpopulation indicates that My- 1 Oneganve ac- 
cessory cells do not appear to be necessary for the growth 
or differentiation of these progenitor ceils In this system. 

Additional definition of the ceil types contained In the 
My-lO-posttive marrow cell population la in progress. 
These studies will determine the utility of this antibody 
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for clinical research studies such as the assessment of 
progenitor ceil numbers in patients with aplastic anemia, 
and potentially, the transplantation of hematopoietic 
stem cell-enriched, mature lymphocyte-depleted ceil pop- 
ulations in human bone marrow transplantation. 
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